Tyrosyl free radical formation in the small subunit of mouse ribonucleotide reductase.
Each R2 subunit of mammalian ribonucleotide reductase contains a pair of high spin ferric ions and a tyrosyl free radical essential for activity. To study the mechanism of tyrosyl radical formation, substoichiometric amounts of Fe(II) were added to recombinant mouse R2 apoprotein under strictly anaerobic conditions and then the solution was exposed to air. Low temperature EPR spectroscopy showed that the signal from the generated tyrosyl free radical correlated well with the quantity of the Fe(II) added with a stoichiometry of 3 Fe(II) needed to produce 1 tyrosyl radical: 3 Fe(II) + P + O2 + Tyr-OH + H+----Fe(III)O2-Fe(III)-P + H2O. + Tyr-O. + Fe(III), where P is an iron-binding site of protein R2 and Tyr-OH is the active tyrosyl residue. The O-O bond of a postulated intermediate O2(2-)-Fe(III)2-P state is cleaved by the extra electron provided by Fe(II) leading to formation of OH., which in turn reacts with Tyr-OH to give Tyr-O.. In the presence of ascorbate, added to reduce the monomeric Fe(III) formed, 80% of the Fe(II) added produced a radical. The results strongly indicate that each dimeric Fe(III) center during its formation can generate a tyrosyl-free radical and that iron binding to R2 apoprotein is highly cooperative.